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SYSTEM BOARD GridTrace LOCATION GUIDE 


ror M=4 C422 B-23 | EMI520 B-7 R404 E-23 
C2 K-11 | C423 B-24 | EMI521 B-11 R405 C-6 

c3 H-7 C501 H-22 | EMI522 B-11 | R406 C-2 

C4 E~1 C502 F-20 | EMI523 B-11 | R409 B-1 

C5 H-18 | C701 1-13 | EMI524 B-i1 | R501 E-12 
C6 N-6 C711 6-20 | EMI531 B-12 | R502 E-13 
C7 D-8 C712 F-20 | EMI532 B-15 | R503 E-13 
C8 D-16 | C713 H-22 | EMI533 B-14 | R504 E-13 
C10 J-14 | C811 D-20 | EMI534 B-14 | R505 E-13 
cil K-14 | C812 N-15 | EM1535 B-14 | R506 E-13 
C12 J-17 | C813 i-18 | EMI536 B-13 | R711 H-20 
C13 K-17. | €814 P-3 EMI 537 B-13. | R712 H-22 
C14 M=1 C815 P=4 EMI 538 B-12 | R713 H-20 
C15 E-23 | C821 £-16 | EMI601 B-19 | RP1O1 G-18 
C16 §-5 C822 —&-20 | EM1602 B-19 | RP102 J-4 

C17 S-6 CN1 A-27 | EMI611 B-17. | RP103 6~4 

C18 S-7 CN2 A-24 | EMI612 B-17 | RP104 Q-4 

c19 5-8 CN3 A-22 | EMI613 B-17. | RP201 Q-13 
C20 $-9 CN4 A-21 | EMI614 B-18 | RP202 Q-13 
C21 S-10 | CN5 A~18 | EMI615 B-18 | RP203 0-13 
C22 S-11 | CN6 A-14 | EMI616 B-18 | RP401 E=-27 
C23 S=12 | CN7 A~9 —EMI617 B-17. | RP402 C-4 

C24 P=5 CN8 A-6 EMI618 B-16 | RP403 c-4 

C25 0-6 CN9 A-4 EMI 619 B-16 | RP404 F-22 
C26 P-7 CN10 A-1 EMI620 B-16 | RP405 C-4 

C27 Qs |. CNI1 c-19 | EMI621 B-15 | RP501 C-11 
C28 P-9 CN12 C-15 | EMI622 B-15 | U1 M=3 

c29 Q-10 | CNIS C-13. | EM1623 B-15 | U2 K-9 

C30 P-11 | CNI4 M-17 | EMI624 B-20 | U3 H-10 
C31 Q-12 | D501 E-12 | EMI625 B-20 | U4 F-3 

C33 6-4 EMI 101 L-11 | EMI626 B-19 | U5 H-16 
C34 P-14 | EM1I301 H-7 EMI 702 H~2 U6 L-5 

C35 0-13 | EMI302 B-21 | &MI703 1-2 u7 D-10 
C36 0-23 | EMI303 B-22 | FB101 1-11 U8 E-18 
C37 G-22 | EMI305 1-19 | FB802 B-22 | U10 J-13 
C39 D-15 | EM1I306 t-19 | HY! D-1 uit L=13 
c40 D-1 EM1401 B-25 | JP 6-19 | U12 J-16 
C41 D=3 EMI 402 B-5 JP2 M-4 U13 L-16 
C42 6-21 | EMI403 B-2 JP3 o-12 | U14 J-22 
C97 c-14 | EMI404 B-2 LF1 B-6 U15 E-22 
c98 C-7 EMI 405 B-2 P1 H-1 U16 R-5 

c99 D-7 EM1 406 D-6 QI H-5 u17 R-6 

C103 M-4 —M| 407 6-4 9301 1-22 | U18 R-7 

C106 H-13 | EMI411 b-28 | 0321 J-20 | ul9 R-8 

C107 I-13 | EMI412 D-27 | 9331 J-23 | U20 R-9 

C108 1-16 | EMI413 B-27. | 0501 D-12 | U21 R-10 
C301 L-22 | &MI1414 D-27 | 9502 D-13 | U22 R=11 
C302 L-22 | EMI415 A~28 | Q503 D-13 | U23 R-12 
C303 K-21 | EMI1416 B27 | Q711 G-20 | U24 0-5 

C304 L-21 | EMI417 0-26 | R101 G-18 | U25 0-6 

C305 K-22 | EMI1421 D-24 | R102 6-18 | U26 0-7 

C306 1-23 | EMI422 B-24 | R301 K-22 | U27 0-8 

C307 G-7 —M1423 D-24 | R302 L-21 | U28 0-9 

C308 1-23 | EMI424 B-24 | R303 K-22 | U29 0-10 
C341 C-25 | EMI425 0-25 | R304 K-22 | U30 0-11 
C312 C-25 | EM1426 B-23 | R305 D-16 | U31 0-12 
C313 C-24 | EMI427 B-23 | R306 1-20 | U33 6-4 

C314 C-23 | EMI431 B=4 R307 1-20 | U34 Q-14 
C321 K-20 | EMI432 B-4 R308 1-23 | U35 P-13 
C322 J-20 | EMI433 B-3 R321 K-20 | U36 D-22 
C323 J-20 | EM1434 B-3 R322 i-20 | U37 6-22 
C324 C-20 | EMI435 B-1 R323 J-20 | U38 E-14 
C325 C-21 | EMI501 B-8 R324 C-21 | U39 D-14 
C331 K-23 | EMI502 B-13 | R325 c-21 | U40 D-2 

C332 J-23 | EMI503 B-13 | R326 1-20 | U41 D-4 

C333 1-23 | EMI511 B-8 R331 K-23 | U42 H-21 
C334 C-22 | EMI512 B-8 R332 J-23 | X1 1-12 
C335 C-22 | EMI513 B-9 R333 J-23 

c401 C-5 EMI514 B-9 R334 C-22 | *Located on bottom 
C402 C~-1 EMI515 B-9 R335 c-23 of board. 

cali B-27 | EMI516 B-9 R336 1-23 

C412 D-27 | EMI517 B-10 | R339 K-23 

C413 B-27 | EMI518 B-10 | R402 B-5 

C421 B-25 | EMI519 B-10 | R403 B=5 
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SAFETY PRECAUTIONS 


Use an Isolation transformer for servicing. 
Matntaln AC line voltage at rated Input. 


Remove AC power from the Computer system before servicing or Instal I- 
Ing electrostatically sensitive devices. Examples of typical ES 
devices are Integrated circuits and semiconductor "chip" components. 


Use extreme caution when handling the printed circult boards. Some 
semiconductor devices can be damaged easily by static electricity. 
Dratn off any electrostatic charge on your body by touching a known 
earth ground. Wear a commercially avallable discharging wrist strap 
devicee This should be removed prior to applying power to the unit 
under test. 


Use a grounded-tip, low voltage soldering tron. 
Use an Isolation (times 10) probe on scope. 


Do not remove or Install Boards, Floppy Disk Drives, Printers or 
other peripherals with Computer system AC power On. 


Do not use freon-propelled sprayse These can generate electrical 
charges sufficient to damage semiconductor devices. 


This Computer system Is equipped with a grounded three-pronged AC 
plugs This plug must fit Into a grounded AC power outlet. Do not 
defeat the AC plug safety feature. 


Pertodically examine the AC power cord for damaged or cracked insula- 
tion. 


The Computer system cabinet Is equipped with vents to prevent heat 
bulld-up. Never block, cover or obstruct these vents. 


Instructions should be given, espectally to children, that objects 
should not be dropped or pushed Into the vents of the cabinet. This 
could cause shock or equlpment damage. 


Never expose the Computer system to water. If exposed to water, turn 
the unIt Off. Do not place the Computer system near possible water 
sources. 


Never leave the Computer system unattended or plugged into the AC 
outlet for long periods of time. Remove AC plug from AC outlet dur- 
ing lightning storms. 

Do not allow anything to rest on AC power cord. 

Unplug AC power cord from outlet before cleaning Computer system. 

Never use liquids or aerosols directly on the Computer system. Spray 


on cloth and then apply to the Computer system cablnet. Make sure 
the Computer system is disconnected from the AC power IIne. 
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SCHEMATIC NOTES 


vy Isolated ground 
—~— Circuitry not used in some versions 
---Circuitry used in some versions 

e See parts list 

+ Ground 

am Chassis 


Voltages, waveforms and logic readings taken 
with the computer In power up mode (turned On, 
no keys pressed, no programs loaded) unless 
otherwise noted. 


Voltages measured with digital meter. 


Waveforms and voltages taken from ground, 
less noted otherwise. 


unm 


Supply voltage maintained as shown at Inpuv. 
Controls adjusted for normal operation. 


Capacitors are 50 volts or less, 5% unless 


noted, 
Electrolytic Capacitors are 50 volts or less, 
20% unless noted. 


Resistors are |/2W or less, 5% unless noted. 
Value In () used In some versions. 


Measurements with switching as shown, unless 


noted. 
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PIN IC PIN IC PIN ICE PIN iC PIN IC PIN IC PIN IC PIN IC PIN iC 
NO. US NO. U3 NO. U3] NO. U4 NO. U4 NOW U4 NO. U5 NO. U5 NOW US 


mW = 
V8UG 
TORN 
UD UG 
VUVVD VV. 


ht Ph BD PO 
Onn wu 
ow oOnanawn PWhw 


Wh 
Ovo 
mart VVVV Tirzv 


Vv VU Uv tt VVUD 


5 
6 
7 
8 
9 
0 
1 
2 


rarity VIVV 


a 
Aa 


VdYVItT xrxrvy Uru. -oUD 
PWWW Wu wu 

CWUON AO [ere 

xm+4a exo x 

VvVIUVV Vv yVG 

Ux Vy 

T—UVyY VVVT 


T Refer To Disk Drive Interface Logle Chart. 


SYSTEM BOARD 


PIN IC PIN 


IC PIN IC PIN IC PIN IC PIN IC PIN Ic Ic Ic tC 1c 
NO. U6 NO. U6 


NO. U7 NO. U7 NOY U8 NO. U8 NO, U10 Uli ul2 UIs U15 


PUN 
NVNNHN 
RUNS 
Vv yUT 
xmrir 
vuGTy 
Vu. 
rere 


ho oOo Onn 
KWON fh Po 
coOn~ Aw 


UDDV Urry VU UD UD TU * 
Va ab 
= OW} 


VVVD VUIrVD wvyvD 
VVTVD Vuvy, VyUD 
t4Ho4 44450 BaesrTt 
VVUY Vurv Vous 
Zerrr 2zrrsr errerer 


WoW ou 
Nos uw 


wa 
Ses 
xrvdwyV Vv UDM— Uo vd vVvy vw UU, 


xratUvdD Vv vV.IV UT DVV UDUs 
xrIvvv vv vV VUTrTTV VV 
xrvvyv VU Vd V0 TU VUUVGV VvDV0T 


Vv. 
vu, 
=r. 
xm k+ 
xrvVw 


t Refer To Disk Drive Interface Logic Chart. 
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LOGIC CHART (Continued) 


SYSTEM BOARD 


1c 
U33 4 


ic 61d ic =6Ic ic) = IC 
U24 U25 U26 U27 U28 U29 N30 US51 


Ic 


ic 


inal 
N 
= 
N 
nN 
D> 


ic = IC Ic = 1c ic 61C Ic 
u18 U19 U20 U21 


U16 UIT 


PIN 
NO. 


SYSTEM BOARD 


Ic = IC Ic) =O PIN: «IC 
U41 U42  HY1 NO. HY1 


Ic 


° 
bs 
pa) 
an 
ial 
> 


Ic IC Ic =I Ic 
U37 U38 


U34 U35 


PIN 
NO. 
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LOGIC CHART (Continued) 


KEYBOARD 
NO. 
1 H L 1 Li. 
2 =P L 2 | 
3. OP H 3° OH 
4 P H 4 4H 
5 P H 5 oH 
6 P H s° OL 
7 Fr H 7 L 
8 P H 8 4H 
9 =P H ee | 
P H 100k 
P H L 
L H H 
P 
P 35 OH '?) 
P 8636S io) 
rz op 
P H nN 
P H oO 
(1) Probe Indicates P when any key Is pressed. 
BS 
== 
38 
B 
i) 
m 
U1 E ¢-B 
Q2 Q1 
5.V 
NOTE: ARROWS ON IC’S INDICATE PIN 1 UNLESS NOTED 
A Howard W. Sams Photo KEYBOARD 
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LOGIC CHART 
DISK DRIVE INTERFACE 


PIN 1c PIN Ic PIN {Cc PIN Ic 
NO. U5 NO. U5 NO. U7 NO. U8 


38 P P(13) 
39 P(18) P(18) 
P 
P 
P(18) 


P 
P(12) 
P 


I | 
‘| 
—Eac 
1 0 1 14001 16 
| 2 3 62 13° 2 15 tl 9 
3c a3 3 12. 3 | 
| 4 7 4 Ww 4 13 @1,@301,Q501 
s = 5 10 «5 12 | | @502,0503,9711 
ts aoe te ia { y BOTTOM viEW 
| 6 3 8 iS 
9 32 U2 {[ | S06 
| 10 an TOP VIEW U4 
" 0 TOP VIEW | | 
| 12 2a 
13 28 | | Q321, 9331 
| 14 2 BOTTOM VIEW 
15 2 
ECB | | 
1 18 By ; 
| eS Beg BP Wo 
19 2 3 6 Qi,Q@2 | | 
| 2 an 64 5 BOTTOM VIEW 
| ut Top VIEW ne 
TOP VIEW | | 
Yee ae a haat oh en nen 
(ga ee ee ee eg oe UU 
| POWER SUPPLY 23 
I See. JSR ee tecsebe ‘ 
| ign ‘Be e112} 
IDENT ' i 
| z 15e@ @iis 
Wy | 
'4 #107 
| ITT BCE 1 H 
123 {3@ 3} 
| te1, 162, 1¢3 qi H i 
FRONT VIEW FRONT VIEW i 2 e 8! 
We 97} 
| 
| 


REGULATOR BOARD 


oy 8 


Ic2 
BOTTOM VIEW 


2 


PC! 


Q2,03, Q3A 


U3, U4, US 


PIN 
NO. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


IDENT 


wOn OU aAtan 


S 
SRSLPARNVIBSlRS SRE SBRS 


Ic 
U36 


U2 
TOP VIEW 


20 
19 
ne 
v7 
16 
15 
4 
13 
12 
10 M1 


UtO THRU U13 
U34,U35,U40,U41 
TOP VIEW 


14 
13 
12 
11 
10 
9 
8 
ul 


4,U33 
U36 THRU U39 
TOP VIEW 


ayauneawa — 


U 


53 

1 16 
2 15 
3 14 
4 13 
) 12 
6 11 
7 10 
8 9 
15 THRU U31 
TOP VIEW 

1 8 

2 ? 

3 6 

4 5 

u42 
TOP VIEW 
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GENERAL OPERATING INSTRUCTIONS 


BOOT UP 


When the computer fs turned On, a pleture of 
the Amiga Workbench diskette appears on the 
Monitor screen. The Computer witli automatical—- 
ty boot up on the Amiga Workbench DIskette 


when It [s ftnserted In the Disk Drive and dis- 
play an fcon of the Workbench Diskette on the 
Monitor. To activate a window of files on any 


diskette, use the mouse to move the polnter to 
the Icon and press the left mouse button 
twice. 


MOUSE OPERATION 


Move mouse on a smooth surface to move potnter 
on the Monttor screen. Move polnter to an 
Icon and press left mouse button once to se- 
lect Icon or twice to activate Icon. To view 
the pulldown menus at top of screen, hold 
right mouse button down and move polnter to de- 
sired menu. To select an item from the menu, 
move pointer to Item and release right mouse 
button. 

The 


keyboard can be used In place of mouse. 


Use right or left Amiga (A) keys, shift key 
and cursor keys to move polnter on screen. 
Use right or left Amiga keys and teft Alt key 


In place of left mouse button. Use right or 
left Amiga keys and right Alt key tn place of 
right mouse button. 


BASIC 


To load Basic Into the Computer, tnsert a dfsk- 
ette with Basic on [It In Drive. Click on Ba- 
sIc diskette Icon twice to open the file win- 
dow. Click on Amiga Basfc Icon twice to toad 
Basic. A Basic Command and Output window will 
appear on MonItor screen along with a List win- 
dow. To activate elther window, move polnter 
to any polnt InsIde the window and press left 


activate List window and type the pro- 
In List window. NOTE: If Ifne numbers 
are used, they must be entered In Computer tn 
sequence. Amiga Basic will not automatically 
sort |Itne numbers. 


gram, 
gram 


To save or load a program, activate Project 
menu at top of screen (press right mouse but— 
ton and move pointer to Project) and select 
Save or Save As to save a program or Open to 
load a program. Follow Instructions that 
appear on screen. 


To save or load a program using the keyboard, 
activate Command window, type SAVE and program 
name enclosed In quotes and press Enter key to 
save the program. Type LOAD and program name 
enclosed [n quotes and press Enter key to load 
the program. 


To view a listing of a Basic program, select 
SHOW LIST from the WINDOWS menu or type LIST 
tn the Command WIndow. 


To View a ifst of files on a diskette, actI- 
vate Command window, type FILES and press 
Enter key. 


To run a program, select START from RUN menu€) 
In Command window and press Enter (¢/f) 


or type RUN 
key. 


To stop a program, select STOP from RUN menu 
or press Ctri and C keys. 


To leave Basic, select QUIT from the PROJECT 
menu or type SYSTEM In the Command window and 
press Enter key. 

RESETTING THE COMPUTER 

Press Ctri and Left and Right Amtga (A) keys 


at same time to reset computer. 


SCHEMATIC NOTES 


mouse button once. To type In a BasIc pro- 
DISK DRIVE INTERFACE 

Voltages, waveforms, and logic readings for 
Disk Drive interface taken while running the 
followIng Basic program to operate the DIsk 
Drive. Readings were taken when the dIsk 
drive head Is not moving (drive Is In read or 


Insert a for- 
tn the 


write mode) unless noted. NOTE: 
matted diskette (not write protected) 
Drive before running the program. 


10 OPEN " SAMS.DAT" FOR OUTPUT AS 1 
20 FOR X=1 TO 1000 

30 PRINT# 1, "HOWARD W SAMS" 

40 NEXT X 

50 CLOSE 1 

60 GOTO 10 


9¢ 


OOSV VOINV 
AYOGONWOD 


(1) 


Probe Indicates P when head Is moving. 


(7) Probe Indicates L If diskette Is write 
protected. 
(9) Probe Indicates L when the head Is on 


(11) 


track OO and H when off track 00. 
Probe Indicates H when head 0 [s select- 
ed, L when head 1 Is selected. 


(12) Probe Indicates L when drive motor fs 
off. 

(13) Probe Indicates H when drive motor ts 
off. 

(18) Probe Indicates H when In wrIte mode, L 


(19) 


when fn read mode. 
Probe Indicates L when In write mode, H 
when In read mode. 
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DISASSEMBLY INSTRUCTIONS 


CABINET TOP REMOVAL 


Remove six T10 torx screws from bottom (front 
and rear edges) of cabInet and IIft cabinet 
top off. 


KEYBOARD REMOVAL 


Remove cabInet top. Disconnect Keyboard Con- 
nector (CN13) from System Board and ground con- 
nector from DIsk Drive. LIft Keyboard out of 
CabInet. 


DISK DRIVE REMOVAL 
Remove cabInet top. Remove four 110 ‘torx 


screws and stralghten four tabs holding top 
shleld and remove shleld. Disconnect Keyboard 


round connector from DIsk Drive. Remove 
hree phlillips screws from the bottom of the 
cabInet holding Disk Drive. Disconnect DIsk 
Drive connector and power supply connector and 
remove Drive. 


SYSTEM BOARD REMOVAL 


Perform DIsk Orive Removal procedures. Re- 
lease catch at the front of the System Board. 
Lift up front of board and slide It forward to 
remove. Remove capture nuts on the ports on 
the back of the board to remove bottom shleld. 


POWER SUPPLY DISASSEMBLY 


Remove four phIllIps screws from bottom of the 
Power Supply and remove supply from case. 


MISCELLANEOUS ADJUSTMENTS 


POWER SUPPLY 
SHUTDOWN LEVEL ADJUST 


Connect the positive Input of a voltmeter to 
the base of Switch TransIstor (Q3A) on the Reg- 
ulator Board. Connect negative Input of volt- 
meter to the emitter of Q3A. Adjust Shutdown 
Level Control for 2.1V. 


5V ADJUST 


Connect pos!tive Input of a voltmeter to the 
5V Source (CIrculTrace 3). Connect negative 
ges to ground. Adjust 5V Adjust Control for 


oe TE PrErire 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part Number, and Description 


ELECTROLYTIC CAPACITORS 


ITEM RATING MFGR. 
; PART No. 


KEYBOARD 


22 =16V 
10 16V 
1 16V 


Items Not Listed Are Normally Available At Local Distributors. 


CAPACITORS 


KEYBOARD 


10 NPO 50V 5% 
10 NPO 50V 5% 


POWER SUPPLY 


«1 250V AC 20% 
«0047 250V AC 20% 
20047 250V AC 20% 
20047 250V AC 20% 
+0047 250V AC 20% 
«1 250V AC 20% 


Items Not Listed Are Normally Avallable At Local Distributors. 
CONTROLS (All wattages 1/2 watt, or less, unless listed) 


[TEM MFGR. 
F 
UNCTION RESISTANCE PART NO. NOTES 


POWER SUPPLY 


0OSV VOINV 
3YHOCOWNOD 


Shutdown 
5V Adjust 


FUSE DEVICES 


ee ee 
ee ee NO. 


DESCRIPTION 
DEVICE HOLDER 


POWER SUPPLY 


2A 250V AC 
Slow-Blow 


WIRING DATA 


Shlelded Hook-up WIre escccesescecesvesees USA BELDEN No. 8401 or 8421 (SIngle-Conductor) 
8208 (Two-Conductor ) 


General-use Unshle!ded Hook-up Wire o+.+++ Use BELDEN No. 8529 (Solid) Avallable In 13 Colors 
8522 (Stranded) Avallable In 13 Colors 


Shielded Hook-up Wire (Disk Drive Heads)..Use BELDEN No. 9534 (Four Conductor) 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part Number, and Description 


RESISTORS (Power and Special) 


[ CREPLACEMENT DATA 


eee NTE 
PART No. PART No. 


RATING 


MAIN BOARD 


Reststor Network 
Reststor Network 
ResIstor Network 
Reststor Network 
Reststor Network 
Resistor Network 
Reststor Network 
Reststor Network 
Reststor Network 
Reststor Network 
ResIstor Network 
Resistor Network 
Reststor Network 


POWER SUPPLY 


24K 5% SW W 
12.1 Cold NTC 


(1) 4700 10% x 9 (3) 470 58 x 7 (5) 68 10% x 5 (7) 120 26 x 5 
(2) 22 54x 5 (4) 68 2% x 4 (6) 47 24x 4 (8) 10K 5% x 8, 4700 5% x 1 
MISCELLANEOUS 


ITEM MFGR. 
PART NAME PART No. NOTES 


Ferrite Beads 


Filters 100pF 

Line Filter 

RF Choke 3.3uH 

Detector Trace 00 
Motor Head PosItton 


P.C. Board Motor Control 
Heads 


Crystal Osctl lator 28 .63636MHzZ 
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LINE DEFINITIONS 


TMZ ee sts less Pa ead res ett ddee voli dats CPU Clock LDSi ewig ehteei Ga ne ner oeneein ens Lower Data Strobe 

AL THRW A238 ies ain a se ehaleas Address Bits 1 Thru 23 REDS esiteyaneeen yadda olarak Denes Power On LED 

ACK a Go Siiantostiteees Acknowledge, Input Data Received PERU tes eats ape tec eigen SAA vane hae 4 Left Audio 

AS bis a dedold Lagetasat A dee iw yetts Address Strobe MT Rist te Secacincats secede Sabie aes OOe eG Disk Motor On 
AUDING. sie aid eat aa cig cides tape ak RSMAS Waes Audio In MTRON o.c3 eerie deena ns ees yas os Motor On, Disk Drive 
AUDOUT vehea ced ea teen arte eels wna ess Audio Out OVID sessile d Meee is COA SES Heide ON EONS Overlay Memory 

BDO THRU BD3................ Buffered Data Bits 0 Thru 3 ON soi ak Mesa abe eel Stee Ee Decoding Override 
BERR w3325 2225 DRE C Ste one iS oe ee eevee gehen tie Bus Error PA2 THRU PA7........... 000 c cece reas Port A Bits 2 Thru 7 

BGi cera b4 soa eaall Medien ee ee Ae ea ede ate Bus Grant PIXLSW(1). fg vse ore ceeds eta eet wies Video Pixel Switch 
BGACK oli cceeod cadens welan was Bus Grant Acknowledge POTOX sais ied aattceage nk Potentiometer 0 X Axis Control 

BR oxic cord horiea lacie cathe wea ie ae Bus Request POTOY ... 0... cece eee eee Potentiometer 0 Y Axis Controt 
CAS,CAS(1),CAS(2)...........-.000-- Column Address Strobe POTIM ese week nopetaeies Potentiometer 1 X Axis Control 

CCK isvisd icine ese e nets sgecaient ohana eeu eons Clock POTUY ican catia ees Potentiometer 1 Y Axis Control 
COK Bis din ukacsii eink ceincawen octet addons Clock RUW itedc oeden Date taiioe Sealed gtd Saeki ee es Read :Write 
COR Qeih oy he tal nied diated wee east be WE ey eee Clock RAO THRU RAB................- RAM Address Bits 0 Thru 8 

COD ib teaceatera Danie aed lostentsaa oe eee aoe ges Carrier Detect RAS sais cee teas ee eGo eee Fes ROW Address Strobe 
GDAG Seco hon ths Goes tehation hie altihe a8 Quadrature Clock RAS A) ecouter ea gotiek Fak aatdta ed nthe ROW Address Srobe 
CHNG esi delta d eons etree tans Floppy Disk Media Change RCAS(1) scene nies cea enw aia s Column Address Strobe 
CUKRD ei kGe ak a atok nei ete Real Time Clock Read RCAS(2) ie ini na a eee Column Address Strobe 
GCUKWR uscieet cadets ibin be ekne oka Real Time Clock Write RADY set ccee Uedieta ade sae eet een machetes ook olomaeratade Ready 
CSYNC eit em naieded hee hate law nnh ete dtecan Composite Sync RESET icra: 04 ethayealatieins oa ioidemanin de aieg cad nat Reset 

CT Sh hae reed eet tive wa tne seach g Aclniertity a ated Clear To Send ROMEN 83 eiitvn de cise Oe ddaldtes cele eee ROM Enable 

DO: THRU D15..4.oe020 es eee keen ee Data Bits 0 Thru 15 RRAS oie cen ied fon sac eclee soe aee ROW Address Strobe 

DIR acct ie okaiicdawatan t Direction, Disk Read Write Head RS Teidarcsies pte ga ce OhGa epee Processor Reset 
DKRDehoni.ceca heen ee Shae Add benehe Disk Read Data RWEAs 2200 Siete det ahnicd ee ciate ea tlie ha Write Enable 
DKWEG soles ced SS eet Disk Write Enable RAD eects ete taaleea uae os Received Data. Acknowledge 
DROO THAU DROS..................05. Data Bits 0 Thru 15 SE ee ecg s ot ceee poe Sed hee Saeed age pe hb nee hat Select 

DSR ciated verges Ve ieee pale Sedat Data Set Ready SELO THRU SEL3................ Disk Drive Select 0 Thru 3 
DTACK..........c ce eee eae Data Transfer and Acknowledge SIDE 25 oii Sasi Sate oh en os Siac aoe eee Disk Side 

ee ne ha elaee chr Oe ih  Ou net atts Arata duvet ea Se Enable STEP: fotstess danas artaauign Sea abu wnies Stepper Motor yO 
EXRAM 30. peor eects cantina tee cadd Ss External Ram STROBE eaves Mites hated Strobe Pulse For Read In Data S 
FCO,FC1,FC2... oe eee tee eee Function Code 0, 1, 2 TRO visceneen es na cane obs lok ota den ate ay bite Track 00 Sensor oz 
FCOFCUF O20 955) ivudieewis rae ea eet Function Code 0, 1, 2 TAO tte eh cepa nts cate thee Transmitted Data > © 
FIREO,FIRE1...........-....0200 05 Joystick Fire Switch 0. 1 UDS Wise aaah oie beatae es Upper Data Strobe Pd 
HET. cialis tet Gre here et al neg ee a Be Halt VMA 3 ieee tar cies Se a Seas Valid Memory Address © 34 
HSYNC. 0.00. cccccccccccceccuveeeeeeeeeenes Horizontal Sync MPAs oon cto n ai tact stutonnee atta Valid Peripheral Address ° Mm 
INDE Xiiviisc hese cuties etacinecird sankhanagtinkg Waseuee aid 4 Index Sensor VSYNG 65 oti etc oar hala elena ed ae IAS heise Vertical Sync 
INT2,INTS,INT6 ... 0... ccc ce ee ees Interrupts 2, 2. 6 WE bccenitae etiadieoneitics 3 aa ae ego dunce ves Write Enable 
IORESET «5 fiicapeiiee ta ad seas ee i 1G input Output Reset WPROT aati aaiaeeiien peter eanee s Write Protect Sensor 
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TEST EQUIPMENT 


Test Equipment listed by Manufacturer illustrates typical or equivalent equipment used by SAMS’ Engineers to obtain 
measurements and is compatible with most types used by field service technicians. 


TEST EQUIPMENT (COMPUTERFACTS) 
B & K Precision Sencore 
Equipment No. Equipment No. 

1570A,1590A.1596 
DP51,DP21 


Equipment 
OSCILLOSCOPE 


LOGIC PROBE 

LOGIC PULSER 

DIGITAL VOM 

ANALOG VOM 

ISOLATION TRANSFORMER 
FREQUENCY COUNTER 


RGB GENERATOR 1260,1249 


FUNCTION GENERATOR 3020,3011,3030 


HI-VOLTAGE PROBE 
VOM/DMM 
Accessory probes 


TEMPERATURE PROBE 
CRT ANALYZER 

DIGITAL IC TESTER 
CAPACITANCE ANALYZER 


HV-44 


PR-28(HV) 
TP-28,TP-30 
467,470 
560,550,552 


CR70 


LC§3,LC75,LC76 
LC77 
LC53,LC75,LC76 
LC?77 


INDUCTANCE ANALYZER 


TROUBLESHOOTING 


POWER SUPPLY cause futher damage to the power supply If 
120VAC Is used. Use an Isolation Transformer 
that has voltage stepdown and current IImiting 

d 


controls and start with a low AC voltage an 


NOTE: Disconnect the Power Supply from System 
Board to avold possible damage to the System 


ooSV VOINV 
AYOQOWWOD 


from high voltages that may occur while current when defeating the shutdown. 
servicing Power Supply. Do not operate the 
Power Supply without a load. One #1129 lamp The Source voltages are not correct. Check 
may be used as a load for the 5.0V Source. adjustment of the 5V Adjust Controt. If the 
Connect a Jumper from pin 2 to pin 4 of the Control has no affect, check voltages and 
power supply plug (CN8). Use an Isolation components assoclated with Regulator IC (1C2) 
Transformer that has a voltage  stepdown and Error Amp Optolsolator (PC1). 
control when servicing Power Supply. 

-12V¥ Source Is missing. Check for -18.5V at 
Power supply Is dead. Check Fuses (FI and pin 2 of Voltage Regulator IC IC2A. If volt- 
F2). If Fl fs open, check for possible shorts age Is missing, check the winding from pIn 7 
at Bridge Rectifier (BD1) and Power Amp Tran- to pin 11 of Transformer (T1) for continulty 
ststor (Q1). If F2 Ts open, check for possi- and check Diode (D12), Capacitor (C23) and 
ble shorts at Diode DIO. If fuses are good, Resistor (R14). If the voltage Is present, 


apply AC power and check for 120 VAC at the AC 
Inputs of Rectifier BD1. If 120 VAC Is miss- 
Ing, check Switch (SWt) and Coll (L1). If 120 
VAC fs present, check for 156V¥ at the positive 
output of Rectifler BDI. If 156V¥ Is missing, 
check Rectifler BDI. If 156V¥ fs present, 
check waveforms, voltages and components asso- 
clated with Transistors Qt thru Q2 and check 
windings in Transformer T1 for continulty. 


Shutdown Transistor (93A) and Overvoltage Shut- 
down SCR IC1 will shutdown the power supply If 
an overload or overvoltage condition extsts. 
\f power supply Is In shutdown, check adJust- 
ment of the Shutdown Level Control! (VR1). If 
Control has no affect, shutdown can be defeat- 
ed by removing Tranststor Q3A and SCR (ICI). 

WARNING: Defeating the shutdown ciIrcults may 


check IC2A and Capacitor (C24). 


12¥ Source Is mtsstnge Check for 19.8V¥ at pln 
1 of Voltage Regulator (1C3). If the voltage 
Is missing, check the winding from pin 8 to 
pin 12 of Transformer (T1) for contInulty and 
check Dlode (D9), Capacitors (C11 and C26A) 
and Resistor (R18). If voltage Is present, 
check I1C3 and Capacitor (C1I9). 


5.0V Source Is missing. Check Fuse (F2). If 
fuse fs open, check for possIble shorts to 
ground at Diode (D10). If fuse [s good, check 
the 5V winding on Transformer (T1) for continu- 
ity and check Dlode (D10), Coll (L1) and 
Capacitors C13 and C15. 
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TROUBLESHOOTING (Continued) 


RESET CIRCUIT 


Disconnect Keyboard Connector (CN1) from sys- 
tem board before performing the following 
checks. Check the operation of the CPU reset 
circult by checking the logic reading at pin 
18 of IC U1 while turning Computer On. The 
reading should be logic low for about .5 sec- 
onds after turning the Computer On, then go 
logic high and stay high. If reading Is not 
correct, check logic reading at the collector 
of Reset Transistor (Q711) while turning the 
Computer On. The reading should be logic tow 
for about .5 second, then go high and stay 
high. If readtng is not correct, check volt- 
ages and components associated with Reset 
Timer IC (U42) and Transistor Q711. If logic 
reading Is correct, check Controller IC (U5), 
if the CPU reset cIrcult checks good, check 
the operation of the 10 reset cIrcult by check- 
Ing the logic reading at pin 8 of IC U37 while 
turning Computer On. The reading should be 
logic Jow for about .5 seconds, then go high 
and stay high. If reading ts not correct, 
check IC U37. If Computer does not reset when 
the Ctrl and Left and Right Amiga (A) keys are 
pressed, refer to the "Keyboard" section of 
this troubleshooting gulde. 


OSCILLATOR AND DIVIDERS 


Verify that the OSC module xX! 
checking for a 28.636 MHz signal at pin 34 of 
Animation IC (U2). If sIgnat ts misstng or 
frequency [s not correct, check the OSC Module 
Xl and IC U2. If signal Is present, check for 
7.159 MHz at pins 37 and 38 and 3.5795 MHz at 
pins 39 and 40 of IC U2. If any of the sIg- 
nals are missing or frequency not correct, 
check IC U2. If the signals are present, 
check for pulses at pins 4, 6 and 10 of IC 


Is working by 


U33. If pulses are missing, check IC U33. 
KEYBOARD 

Keyboard does not function. DOfsconnect Key- 
board Connector (CN13) from system board. 


Connect a separate 5 volt power supply to key- 
board (connect the 5V to pin 4 and the ground 
to pin 6 of connector CN13). Check for pulses 
at pins 37 and 39 of Keyboard Controller IC 
(U1). If pulses are present, go to the "Key- 
board Interface does not function" section of 
this troubleshooting. If pulses are mlsstng, 
check for a 3.0 MHz waveform at pin 11 of IC 
Ul. If waveform Is missing or the frequency 
not correct, check Crystal (Y1), Capacitors 
(C12 and C13 and IC U1). If waveform fs pres- 
ent, check logic reading at pin 3 of Reset 
Timer IC (U3) while pressing the Ctr! and left 
and right Amiga (A) keys at the same time. 
The logic reading should be logic high while 
the keys are held down and go to logic low 
when the keys are released. If reading fs not 
correct, check IC U2, Reset Switch TransIstor 
(Q1) and check voltages and components asso- 
clated with iC U3. If reading ts correct, 
check logic readings at pIns 8 and 12 of IC U2 
while pressing the Ctrl and left and right 
Amiga keys at the same time. The readings 
should be logic low while the keys are held 
down and go to logic hIgh when the keys are 
released. If reading Is not correct at pin 8, 
check IC U2. If reading is not correct at pin 
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12 and pin 13 of IC U2 reads logle low, check 
IC U2, If pin 13 of IC U2 Is not logle tow, 
check voltages and components assoclated with 
IC U4 and check IC Ul, If some keys do not 
work check connector CN1 on the keyboard for 
good connectlons and check the key contacts. 
Keyboard Interface does not function. Check 
for pulses at pIn 7 of Interface IC (U7). If 
pulses are missing, check IC U37. If pulses 
are present, check the Keyboard Connector 
(CN13) for good connections and check IC U7. 


COMPOSITE VIDEO 


No video on a Monitor connected to the Com- 
posite Video Jack (CN10). An RGB Analog 
Monitor connected to connector CN9 works. 
Check Video Module (HY1) and Reststor (R409). 


RGB ANALOG VIDEO 


No video or colors are not correct on an RGB 
Analog Monitor connected to the RGB Video Con- 
nector (CN9). Check for pulses at pins 2 thru 
9 of Transcelver IC (U40) and pins 2 thru 5 
and 7 of Transcelver IC (U41). If pulses are 
missing at any pin, check Graphics IC (U4). 


If pulses are present, check for pulses at 
pins 44 thru 18 of IC U40. If pulses are 
missing, check IC U40. If pulses are present, 


check for pulses at pin 13 and 15 thru 18 of 
IC U4l. If pulses are missing, check IC U41. 
If pulses are present, use a scope to check 
for pulses of about 1.7¥ peak to peak at pins 
7, 12 and 17 of Video Module (HY1). If pulses 
are missing, check Module HY1. If pulses are 
present, check pins 3, 4, 5 and 14 of connec~ 
tor CN9 for good connections. 


RGB DIGITAL VIDEO 


No video or colors are not correct on an RGB 
Digital Monitor connected to connector CN9. 
Check for pulses at pins 2 and 6 of Trans- 
celver IC (U40) and pin 2 of Transceiver IC 
(U41). If pulses are missing at any pIn, check 
Graphics IC (U4). If pulses are present, check 
for pulses at pins 14 and 18 of IC U40. If 
pulses are missing at either pin, check IC 
U40. If pulses are present, check for pulses 
at pin 18 of IC U4l. If pulses are missing, 
check IC U41. If pulses are present, check 
pins 6, 7 and 8 of connector CN9 for good 
connections. 


VIDEO SYNC 


Horizontal or vertical sync ts mlssIng on a 
Monitor connected to the Composite Video Jack 


(CN10). Check for pulses at pin 8 of Trans- 
celver IC (U41). If pulses are missing, check 
Animation IC (U2). If pulses are present, 
check for pulses at pin 11 of IC U4t. If 
pulses are missing, check IC U4l. If pulses 
are present, check Module (HY1) and Reststor 
(R409). Horfzontal or vertical sync ts mlss- 


tng on a Monitor connected to the RGB Video 
connector CN9. Check for horlzontal pulses at 
pin 81 and vertical pulses at pIn 79 of Anima- 
tlon IC (U2). If pulses are misstIng at elther 
pin, check IC U2. if pulses are present, 
check pins 11 and 12 of connector CN9 for good 
connect fons. 


TROUBLESHOOTING (Continued) 


SOUND 


No sound from Right (CN3) or Left (CN4) audlo 
Jacks. Type In and run the follow!ng BasIc 
program: 


10 POKE 12575233,3 

20 POKE 12574721,2 

30 POKE 12574721,0 

40 SOUND 1000,10,255,0 
50 SOUND 1000,10,255,1 
60 GOTO 20 

The program produces a .8 volt peak to peak 
1000 Hz audfo sIgnal at the Right and Left 
Audio Jacks. If there Is no audlo, check for 
a 3V peak to peak waveform at plIns 30 and 3i 
of the Sound/Pertpherals IC (U3). NOTE: The 
Intensity control on the scope must be at 
maximum to see the waveforms. If waveforms 
are misstng, check IC U3. If waveforms are 
present, check for a 3V peak to peak waveform 
at pins 1 and 7 of IC U14. If waveforms are 
missing, check voltages and components asso- 
clated with pins 14 thru 14 of IC U14 and 
Switch Transfstors (Q321 and Q331). An audfo 
filter (Resistors R332, R333 and Capacitor 
C332) Is used to filter the waveforms to make 
them smoother. A signal from Interface IC 
(U7) Is used to switch the audio filter In and 
out of the cIrcult (thru IC U38 and TransIs- 
tors Q301, Q321 and Q331). The filter should 
be on while the above program Is running. If 
waveforms at the Right and Left Audlo Jacks 
have a ragged look check for pulses at pin 3 
of IC U7 while the above program Is running. 
!f pulses are missing, check IC U7. If pulses 
are present, check for pulses at ptn 3 of IC 
U38. If pulses are missing, check IC U38. If 
pulses are present, check voltages and compo- 
nents associated with Switch TransIstors 
(Q301, Q321 and 9331). Note: The voltages 
shown on the schematic were taken with the 
audio filter on. 


SERIAL PORT 


Serfal port does not work. Make a _ loopback 
connector. Use a 25 pin female subminiature 
"D" (DB25) connector and connect pin 3 to pins 
4 and 5, and pin 6 to pins 8, 20 and 22. Plug 
loopback connector Into the sertal connector 
(CN6). Type In and run the following Baste 
program: 


10 CLS 

20 POKE 125711356, 192 

30 POKE 12570624, 192 

40 PRINT PEEK( 12570624) AND 60 
50 POKE 12570624, 192 

60 PRINT PEEK(12570624) AND 60 
70 LOCATE 1,1:GOTO 30 


The program writes to and reads from Interface 
IC (U8) and displays the followIng numbers on 
the Monitor screen: 


U8A= 60 
U8B= 0 


\f the numbers are not correct, check for 
pulses at pIns 8, 9 and 23 of IC U8 while the 
program Is running. If pulses are missing at 
pin 23, check IC U37. If pulses are present 


at pin 23 and missing at pins 8 or 9, check IC 
U8. If pulses are present at JC U8, check for 
pulses at pIns 6 and 11 of IC U38. If pulses 
are missing, check IC U38. If pulses are pres- 
ent, check for pulses at pins 3, 6, 8 and 11 
of IC U39. If pulses are missing at any of 
the pins, check Fliiters (EM1534 thru &M1537) 
and IC U39. If pulses are present, check IC 
U8. If no problem Is found after performing 
the above checks, type [n and run the fol low- 
tng Basic program: 


10 OPEN "COM1:300,N,7,1" FOR OUTPUT AS #1 
20 FOR X = 1 TO 100 

30 PRINT# 1,"SAMS" 

40 NEXT X 

50 CLOSE #1 

60 GOTO 10 


While the program Is running, check for pulses 
at pins 8 and 9 of IC U38. If pulses are miss- 
Ing at pin 9, check the Sound/Perlpherals IC 
(U3). %If pulses are present at pin 9 and mlIss- 
Ing at pin 8, check IC U38. If pulses are 
present at pins 8 and 9, check IC U3, 


PARALLEL PORT 


Parallel port does not work. Make a loopback 
connector. Use a 25 pin male submIniature "0" 
(DB25) connector and connect pIns 9 thru 13 to- 


gether. Plug loopback connector Into parallel 
connector CN7. Type [In and run the follow!ng 
Basic program: 

> 
10 CLS Ss 
20 POKE 12575489,255 a 
30 POKE 12571136,192 > 
40 POKE 12574977,255 > 
50 PRINT "U7A=";PEEK(12578849) AND 16 - 
60 PRINT "U8A=";PEEK( 12570624) AND 7 ron) 
70 POKE 12574977,0 
80 PRINT "U7B=";PEEK( 12578849) AND 16 
90 PRINT "U8B=";PEEK( 12570624) AND 7 
100 LOCATE 1,1:GOTO 40 
The program writes to and reads from Interface 


IC°s (U7 and U8) and displays the followIng 
numbers on the Monitor screen: 


U7A= 0 
U8A= 7 
U7B= 16 
U8B= 0 


While the program Is running, check for pulses 
at pIns 10 thru 17 and 23 of IC U7. If pulses 
are missing at pin 23, check (IC U37. If 
pulses are present at pin 23 and missing at 
pIns 10 thru 17, check IC U7. (tf pulses are 
present at IC U7 and numbers U7A and U7B on 
the monitor screen are not correct, check IC 
U7. If IC U7 [Ts good and numbers U8A and USB 
are not correct, check for pulses at pin 23 of 
IC U8. If pulses are missing, check IC U8, 
!f pulses are present, check IC U8. 


JOYSTICK 


Joystick B (In mouse port 2) does not work. 
Type In and run the following program: 


10 CLS 
20 LOCATE 1,1 


AYOGOWNNOD 
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TROUBLESHOOTING (Continued) 


30 PRINT "X=";STICK(2) 
40 PRINT "Y=";STICK(3) 
50 PRINT "BP=";STRIG(2) 
60 PRINT "BD=";STRIG(3) 
70 GOTO 20 


The program reads the Joystick B port and dIs- 
plays four numbers on the Monitor screen. AII 
four numbers should be O when the Joystick Is 


not belng operated. Number X should be -1 
when the Joystick Is moved to the left and 1 
when It Is moved to the right. Number Y 


should be -1 when the Joystick Is moved to the 
up position and 1 when moved to the down posI- 
tion. Number BP should momentarlly change to 
-1 when the Joystick button Is pressed. Number 
BH should be -1 whenever the button [s down. 
If the X or Y numbers are not correct, check 
for a logic tow at pin 10 of IC U15 when the 
Joystick Is moved to the left, low at pin 11 
when moved to the up position, low at pin 13 
when moved to the right and tow at pIn 14 when 
moved to the down position. If any of the 
readings are not correct, check connector CN2 
for good connections and check the Joystick. 
If readings are correct, check for pulses at 
pIn 1 of IC U15. If pulses are missing, check 
Animatfon IC (U2). If pulses are present, 
check for pulses at pin 9 of IC U15 when the 
Joystick Is operated In the left or up post- 
tions and at pin 12 when operated fn the right 
and down positions. If readings are not cor- 
rect, check IC U15. If the readings are cor- 
rect, check Graphics IC (U4). If BP or BD 
numbers are not correct, check for a logic low 
at pIn 9 of Interface IC U9 whtle pressing the 
Joystick button. If reading Is not correct, 
check pIn 6 of connector CN2 for good connec- 
tions and check the Joystick button switch. 
If reading Is correct, check IC U7. If a Joy- 
stick In port A does not work, refer to the 
"Mouse" section of thls Troubleshooting guide. 


MOUSE PORT 


Mouse Port (CN1) does not work. In and 


run the following Basic program: 


Type 
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10 CLS 

20 LOCATE 1,1 

30 FOR X = 0 TO 6 

40 PRINT X+1,MOUSE(X) 
50 NEXT X:GOTO 20 


The program reads the mouse movement and the 
left button and displays seven numbers on the 


Monitor screen. The first number Indicates 
the number of times (up to three) the left 
button !s pressed within 2 seconds. The num 
ber should be -1 for one press, -2 for 2 


presses, or -3 for 3 presses. Numbers 2 and 3 
should change whenever the mouse Is moved. 
Number 4 and 5 should change when the left 
button fs pressed after the mouse Is moved to 
a new position. Numbers 6 and 7 should change 
continuously when the left button Is held down 
and the mouse moved. If numbers 2 and 3 do 
not change when the mouse [fs moved, check for 
pulses at pins 2, 3, 5 and 6 of Multiplexer IC 
(U15) while moving the mouse. If pulses are 
missing at any pin, check connector CN! for 
good connections and check the mouse. If 
pulses are present, check for pulses at pin 1 


of IC Ui5. If pulses are misstng, check 
Antmation IC (U2). If pulses are present, 
check for pulses at pins 4 and 7 of IC U15 


while moving the mouse. 
Ing, check IC U15. If 
check Graphics IC (U4). 


If pulses are miss- 
pulses are present, 


Check for a 
IC (U7) while 


Left mouse button does not work. 
logic tow at pIn 8 of Interface 
holding the Jeft button down. If the reading 
is not correct, check pin 6 of connector CNI 
for good connections and check the mouse. If 
the reading Is correct, check IC U7. 


Right mouse button does not work. Check for a 
logic low at pin 33 of Sound/Pertpherals {C 
(U3) white holding the right button down. If 
reading Is not correct, check pin 9 of con- 
nector CN1 for good connections and check the 
mouse. If reading fs correct, check IC U3. 


TROUBLESHOOTING (Continued) 


DISK DRIVE INTERFACE TROUBLESHOOTING 


If Disk Drive Interface Is defective, It may 
not be possible to load programs on the Work- 
bench diskette and Basic diskette so the Compu- 
ter can be used to help troubleshoot the 
Orive. If programs won°t load, disconnect 
Disk Drive sIgnal cable and power connectors 
(with the Computer Off) and make the following 
checks Immediately after resetting (by press- 
Mi Ctrl and left and right Amiga keys) Compu- 
ere 


Disk Drive motor does not turn on. Check log- 
Ic readings at pins 13 and 17 of IC U8 Immedi- 
ately after resetting Computer. Pin 13 should 
be logic hligh for about 3 seconds, pulse for 
about 3 seconds, go high for about 5 seconds 
then contiuously pulse about two times a 
second. Pin 17 should be logic high for about 
2 seconds, pulse for about 4 seconds, then go 
high and stay high. If readings are not cor- 
rect, check IC U8 If readings are correct, 
check logic readings on pins 5 and 6 of IC U36 
Immediately after resetting Computer. Pin 5 
should be logic low for about 3 seconds, go 
high for about 5 seconds, then go low and stay 
lowe PIn 6 should be logic high for about 3 
seconds, go low for about 5 seconds, then go 
high and stay high. If reading Is not correct 
at pin 5, check IC U5. If reading Is correct 
lie 5 and not correct at pin 6, check IC 
U36. 


motor turns On but Head PosItion 
logic readings 


Disk Drive 


Motor does not operate. Check 


PC1 


at pins 10 and 11 of IC US Immediately after 
resetting Computer. Pin 10 and 11 should be 
logic hIgh for about 3 seconds, pulse 3 tImes 
In 3 seconds, then go high and stay high. If 
readings are not correct, check IC U8. 


OIsk Drive motor and Head PosItlon motor 
works, disk read function Is not working. 
rite Interface IC U8 and Sound/Pertpherals IC 
(U3). 


Programs will load from diskettes but Computer 
will not write to a diskette. Connect DIsk 
Orive to Computer and load In BasIc. Type In 
and run the following Basic program to check 
operation of the Write Protect circult: 


10 CLS 

20 POKE 12571392,255 

30 POKE 12570880,119 

40 X = PEEK(12574721) 

50 IF X AND 8 THEN PRINT "WRITE PROTECT OFF" 
ELSE PRINT "WRITE PROTECT ON " 

60 LOCATE 1,1: GOTO 30 iy 


The program will display "Write Protect Off" 
on the Monitor screen If a not write protected 
diskette Is Inserted In the Drive and "Write 
Protect On" If a write protected diskette Is 
Inserted In the Drive. While the program Is 
running, Insert a diskette In the Drive that 
Is not write protected. If the program IndI- 
cates the diskette Is write protected, check 
IC U7. If the program Indicates the diskette 
Is not write protected, check Sound/Per!Ipher- 
als IC (U3), Controller IC (U5) and IC (U36). 


NOTE: ARROWS ON IC’S INDICATE PIN 1 UNLESS NOTED 
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PRELIMINARY SERVICE CHECKS 


PRELIMINARY SERVICE CHECKS 


This data provides the user with a time- 
saving service tool which Is desIgned for 
quick Isolation and repair of Computer System 
malfunctions. 


Check all Interconnecting cables for good 
connection and correct hook-up before makIng 
service checks. 


Wes Always turn the computer Off before connecting 
rote or disconnecting connectors, boards, or per!ph- 
at erals. 

Oa 

= Disconnect all external pertpherals from the 
=s Computer system to ellminate possible external 
st 4 malfunctions. 


Replacement or repair of the Power Supply, 
System Board, Keyboard. Otsk Drive or connec- 
tors may be necessary after the malfunction 
has been Isolated. 
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TEST EQUIPMENT AND TOOLS 
TEST EQUIPMENT 


Digttal Volt/Ohm Meter 

Logic Probe 

Monitor with audio Input 

Disk Drive Tester or Test Program 


o0sv VOINV 
AYOGOWNWOS 


TOOLS 


Head Cleaning Equ! pment 

Contact and Switch Cleaner (non spray type) 

Phil ttps Screwdriver 

Flat Blade Screwdr Iver 

IC Insertion and Removal Tools 40 pin, 48, 64, 
84 pIn 

Low Wattage Soldering Iron 

Desoldertng Equipment 

#1129 LAmp 


HEAD CLEANING INSTRUCTIONS 


Use a cotton swab or lint-free cloth dampened 
with 91% f[sopropy! alcohol and dry with a 
lint-free cloth or use a non-abrasive cleaning 
diskette. 
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PRELIMINARY SERVICE CHECKS (Continued) 
SERVICE CHECKS 


MATCH THE NUMBERS ON THE INTERCONNECTING DIAGRAM AND PHOTOS WITH 
THE NUMBERS ON THE SERVICE CHECKS TO BE PERFORMED. 


(4) POWER SUPPLY 


(A) Power supply dead. Check the power supply 
voltages at Connector CN8. Check for 5V at 
pin 1, 12¥ at pin 3 and -12V at pin 5. if 
voltages are missing, disconnect the power sup- 
ply from the System Board. Connect a jumper 
from pln 2 to pin 4 of Connector CN8 and con- 
nect a #1129 lamp from pin 1 to pin 2. Turn 
the power supply On and recheck the voltages. 
If they are stIll missing, check Fuses Fl and 
F2 on Power Supply board. 


(B) If the Fuses check good, check the adJust- 
ment of Shutdown Level control (VR1). See 
"Miscellaneous Adjustments", 


(C) Power supply voltages are not properly reg- 
ulated. Check the adjustment of the 5V Adjust 
Control. See "Miscellaneous Adjustments". 


(2) COMPUTER DEAD (Power Supply good) 


(A) Disconnect the Keyboard from System Board 
and turn the Computer On. If the Computer 
starts working, troubleshoot the keyboard. 


(B) If the Computer Is stIll dead, check IC°s 
Ut thru U7 by substitution. 


G) SOUND 


(A) No sound from left or right audfo Jacks 
(CN3 and CN4). Check the Sound/peripherats IC 
U3 by substitution. 


(B) Sound waveforms are not betng filtered. 
Check the Interface IC U7 by substitution. 


(4) KEYBOARD 


(A) Keyboard dead. Check the keyboard cable 
for contIinulty and check Connector CNI3 for 
good connections. 


(B) Check Connector CN1 on keyboard for good 
connectlons. 


(C) Check Interface IC U7 on System Board by 
substitutton. 


(D) One key does not work. Clean the key con- 
tacts. 


Ox: AND COMPOSITE VIDEO 


(A) No horlzontal or vertical sync. Check 
Animation !C U2 by substItutton. 


(B) No video. Check Graphics IC U4 by sub- 
stitution. 


(6) SER IAL PORT 


(A) Sertal port does not work. Check Connec- 
tor CN6 for good connections. 


IV 


(8)! sk DRIVE 


(B) If the connections check good, check Inter- 
face IC U8 and Sound/Perlpherals IC U3 by sub- 
stitution. 


@)PARALLEL PORT 


(A) Parallel port does not work. Check Connec- 
tor CN7 for good connections. 


(B) If the connector checks good, check Inter- 
face IC°s U7 and U8 by substitution. 


~ 


(A) Disk Drive operation fs erratic. Clean 
the Drive Heads. 


(B) If the operation fs stIll erratic, check 
the Spindle Speed. See "Miscellaneous 
Adjustments". 


(C) Disk Drive motor will not turn On or wil 
not turn Off. Make sure the SELO Jumper Is 
Installed on PJ3-0 on Drive. 


(D) If the Jumper Is Installed, check 
Interface IC U8 on System Board by substi- 
tution. 


(E}) Disk Drive Head bangs agalnst the Track 00 
stop. Check Interface IC U7 on System Board 
by substitution. 


(F) Disk Drive will not read from a diskette. 
Check the Sound/Perlpherals IC U3 on System 
Board by substitution. 


(G) Disk Drive wil! not write to a dIskette. 
Check the operation of Write Protect Reed 
Switch on Disk Drive. 


(H) If the Write Protect Switch checks good, 
check IC°s U7, U5 and U3 on System Board by 
substitution. 


(9) MousE/ JorstI CK PORTS 


(A) Screen polnter does not move when the 
Mouse Is moved. Check for pulses at pin 40 of 
Animation IC U2. If pulses are missing, check 
IC U2 by substitution. 


(B) If pulses are present at IC U2, check the 
Graphics IC U4 by substitution. 


(C) Left mouse button does not work. Check 
Interface IC U7 by substitution. 


(BD) Right mouse button does not work. Check 
Sound/PerIpherais IC U3 by substIitutton. 


PRELIMINARY SERVICE CHECKS (Continued) 
SERVICE CHECKS (Continued) 


(E) Joystick 1 or Joystick 2 stick does not ((0)LIGHT PEN 
operate properly. Check for pulses at pin 40 


of Animation IC U2. If pulses are missing, (A) Light pen not work. Check 

check IC U2 by substitution. Sound/PerIpherals IC we by substItutton. 

(F) If pulses are present at IC U2, check 

Graphics IC U4 by substttution. (11) TIME OF DAY CLOCK 

(G) Joystick 1 button does not work. Check (A) Time of day clock does not work. Check 

Interface IC U7 by substitution. Interface IC U7 and Controller IC U5 by 
substitution. 


(H) Joystick 2 button does not work. Check 
Antmatton IC U2 by substitution. 
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PRELIMINARY SERVICE CHECKS (Continued) 
GENERAL OPERATING INSTRUCTIONS 


BOOT UP 


When the computer Is turned On, a picture of 
the Amiga Workbench diskette appears on the 
Monitor screen. The Computer wil! automatical- 
ly boot up on the Amiga Workbench Diskette 
when It Is Inserted In the Disk Orive and dis- 
play an Icon of the Workbench Diskette on the 
Monitor. To activate a window of files on any 
diskette, use the mouse to move the pointer to 
Me Icon and press the left mouse button 
twice. 


MOUSE OPERATION 


Move mouse on a smooth surface to move polnter 
on the Monitor screen. Move pointer to an 
Icon and press left mouse button once to se- 
lect Icon or twice to activate Icon. To view 
the pulldown menus at top of screen, hold 
right mouse button down and move polnter to de- 
sired menu. To select an Item from the menu, 
=. polnter to Item and release right mouse 
button. 


The keyboard can be used In place of mouse. 
Use right or left Amiga (A) keys, shift key 
and cursor keys to move polnter on screen. 
Use right or left Amiga keys and left Alt key 
In place of left mouse button. Use right or 
left Amiga keys and right Alt key In place of 
right mouse button. 


BASIC 


To load Basic Into the Computer, Insert a disk- 
ette with Basic on It In Drive. Click on Ba- 
sic diskette Icon twice to open the file win- 
dow. Click on Amiga Basic Icon twice to load 
Basic. A Basic Command and Output window wil! 
appear on Monitor screen along with a List win- 
dow. To activate elther window, move polnter 
to any polnt Inside the window and press left 
mouse button once. To type In a Basic pro- 


gram, activate List window and type the pro- 
gram In List window. NOTE: If IIne numbers 
are used, they must be entered In Computer In 
sequence. Amiga Basic will not automatically 
sort |Ine numbers. 


To save or load a program, activate Project 
menu at top of screen (press right mouse but- 
ton and move pointer to Project) and select 
Save or Save As to save a program or Open to 
load a program. Follow Instructions that 
appear on screen. 


To save or load a program using the keyboard, 
activate Command window, type SAVE and program 
name enclosed In quotes and press Enter key to 
save the program. Type LOAD and program name 
enclosed In quotes and press Enter key to load 
the program. 


To view a IIsting of a Basic program, select 
SHOW LIST from the WINDOWS menu or type LIST 
In the Command WIndow. 


To View a IIst of files on a diskette, actI- 
vate Command window, type FILES and press 
Enter key. 


To run a program, select START from RUN menu 
or type RUN In Command window and press Enter 
key. 


To stop a program, select STOP from RUN menu 
or press Ctri and C keys. 


To leave Basic, select QUIT from the PROJECT 
menu or type SYSTEM In the Command window and 
press Enter key. 


RESETTING THE COMPUTER 


Press Ctri and Left and Right Amiga (A) keys 
at same time to reset computer. 
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PRELIMINARY SERVICE CHECKS (Continued) 


CABINET TOP REMOVAL 


top Off. 


KEYBOARD REMOVAL 


Remove cabinet top. Disconnect Keyboard Con- 
nector CNI3 from the System Board and ground 
LIft Keyboard out 


connector from DIsk Orive. 
of cabtnet. 


DISK DRIVE REMOVAL 


Remove cabInet top. Remove 


screws and stralghten four 


shleld and remove shleld. DIsconnect Keyboard 


POWER SUPPLY 


SHUTDOWN LEVEL ADJUST 


Connect the positive [Input of a voltmeter to Figure 1 on Drive Motor Flywheel on botton of 
base of Switch Transistor (Q3A) on Regulator Drive. Insert a Diskette In Drive and close 
Board. Connect the negative 


Level Contro| for 2.1¥. 


5V ADJUST 


the 5V Source (cIrcultrace 
Control for 5.0V. 


SPINDLE SPEED ADJUSTMENT 


DISASSEMBLY INSTRUCTIONS 


round connector from 


Disk Ortve. Remove 


hree phillips screws from bottom of cabInet 
Remove six TiO torx screws from bottom (front holditng Disk Drive. Disconnect Disk Drive 
and rear edges) of cabinet and IIft cabinet Connector and power supply connector and re- 


move Drive. 


SYSTEM BOARD REMOVAL 


Perform Disk Orive Removal procedures. Re- 
lease catch at front of System Board. LIft up 
the front of board and silde [+ forward to re- 


move. Remove capture nuts on ports on back 


of board to remove bottom 


POWER SUPPLY D!| SASSEMBLY 
four T10 torx 


MISCELLANEOUS ADJUSTMENTS 


shield, 


tabs holding top Remove four phillips screws from bottom of 
Power Supply and remove supply from case. 


If a Disk Ortve Tester Is not avallable, 
center and paste the strobe pattern shown In 


> 


Input of volt- the drive door. Type In and run the progr am = & 
meter to emitter of Q3A. Adjust the Shutdown |isted “Continous Operation of Disk Drive" to 
keep the Drive running. View the pattern 
under a fiourescent IIght. View the Instdeg, 
pattern if a cycle light Is betng used and@Oay 
outside pattern [f 60 cycle lights are belng 
Connect the posItive input of a voltmeter to used. Adjust Speed Control (VRi) unttl the 


3). Connect the pattern appears to stand still. 
negative to ground. Adjust the 5V Adjust 


If a Disk Drive Tester that can provide a 40 

readout of speed In rpm is belng used, Insert mA lA 

a diskette In drive and adjust Speed Control ie am, AY STROBE 
(VR1) on Motor Control Board for a speed of SS —o SC ATTEAN 
300 rpm +5rpm. = 7/ w be | 


REPLACEMENTS PARTS AND DESCRIPTION 


2A Fuse 

DA Fuse 

CPU 1C 5CN68000CBN64 

Animation (Fat Agnus) IC 8370 
Sound Peripherals (Paula) 8364R7 
Graphics (Denlse) IC 8362R8 
Controller (Gary) IC 5719 

ROM IC HN62402 

Interface IC 8520A-1 

Interface IC 8520A~1 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PRELIMINARY SERVICE CHECKS (Continued) 
PREVENTATIVE MAINTENANCE 


ENVIRONMENT 


Computers perform best in a clean, cool area that is below 80 degrees Fahrenheit and free of 
dust and smoke particles. Even though home Computers are not affected by cigarette smoke 
as much as commercial Computers are affected, it is better to maintain a smoke-free area 
around the Computer. Do not block cabinet vents of Computer, Monitor, Printer, or other 
power devices. 


ELECTRICAL POWER 


Variations in the line voltage can affect the Computer. Try to avoid these fluctuations by using 
an AC receptacle that is on a power line not used by appliances or other heavy current demand 
devices. A power-surge protector, power-line conditioner, or non-interruptible power supply 
may be needed to cure the problem. Do not switch power On and Off frequently. 


KEYBOARD 


Liquids spilled into the Keyboard can ruin it. Immediately after a spill occurs, disconnect the 
Computer power plug from AC power outlet. Then, if circuitry or contacts are contaminated, 
disassemble the Keyboard and carefully rinse the Keyboard printed circuit board with distilled 
water and let it dry. Use a cotton swab between the keys. Use a non-abrasive contact cleaner 
and lint-free wipers on accessible connectors and contacts. 


DISK DRIVES 


Clean the read/write heads of the Disk Drives about once a month or after 100 hours usage. 
Use only an approved head cleaning kit. 


Handle carefully to preserve proper disk head alignment. A sudden bump or jolt to the Disk 
Drives can knock the disk head out of alignment. If Disk Drive must be transported, place an 
old disk in slot and close door during transport. 


Store disks in their protective covers and never touch the disk surface. Observe the disk 
handling precautions usually found on the back of disk protective covers. 


PRINTERS 


Carefully vacuum the Printer regularly. Wipe surface areas clean using a light all-purpose 
cleaner. Do not clean the machine. The oil will collect abrasive grit and dust. The dust will act 
as a blanket. This can cause components to overheat and fail. 


STATIC ELECTRICITY 


Static electricity discharge can affect the Computer. in order to minimize the possibility, use 
anti-static mats, sprays, tools and materials, and maintain good humidity in the Computer en- 
vironment. 


MONITOR 


Use an isolation transformer with any Monitor that does not come as part of the system since 
some Monitors use a HOT chassis (chassis connected to one side of the AC line). The face of 
the Monitor should never be left on for long periods of time at high brightness level except 
when pattern is being changed periodically. Use caution when cleaning anti-glare screens, to 
preserve the glare-reduction feature. 
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ALIGNMENT 


EQUIPMENT REQUIRED 


A test program or Disk Orive Tester ts re- 
quired which wilt turn On the Disk Drive, 
select side 0 or 1 and step the head to the 
track specified [In the allgnment procedures. 
Use Dysan Analog Alignment Diskette 350/2A 
when an Allgnment Diskette Is specIffed In the 
alignment procedures. NOTE: The Dysan Alfgn- 
ment Diskette has only allgnment patterns on 
It and does not contain any allgnment pro- 
grams. WARNING: Do not leave the Allgnment 
Diskette In the Drive while checking voltages 
or waveforms unless specifled In the alignment 
procedures. The test equipment may cause the 
Disk Drive circults to erase sections of the 
allgnment diskette even If It Is write protect- 
ed. 


DRIVE TRACK PROGRAM 


The following Basic program can be used to se- 
lect drive 0 or 1, stde O or 1 and step the 
head to the desfred track. To select a dlif- 
ferent drive or side, stop the program and re- 


run {t. 

10 CLS:POKE 12571392, 255 

20 INPUT "ENTER DRIVE NUMBER (0 or 1): "3D 
30 INPUT "ENTER SIDE NUMBER (0 or 1): "3H 
40 IF D = 1 AND H = 1 THEN L = 104:GOTO 70 
50 IF D = 1 AND H = O THEN L = 108:GOTO 70 
60 IF H = 1 THEN L = 112 ELSE L = 116 

70 OTR = 0: CTR = 97: GSUB 170 


80 INPUT "ENTER TRACK NUMBER: ";TR 

90 IF TR OTR THEN CTR = TR = OTR:0TR = 
TR:GOSUB 120 

100 IF TR OTR THEN CTR = OTR - TR:0TR = 
TR:GOSUB 170 

110 GOTO 220 

120 FOR X = 1 TO CTR 


130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 


POKE 12570880, L 

POKE 12570880,L + 1 

FOR T= 1 TO 10: NEXT T 

NEXT X:RETURN 

FOR X = 1 TO CTR 

POKE 12570880,L + 2 

POKE 12570880,L + 3 

FOR T = 1 TO 10:NEXT T 

NEXT X:RETURN 

PRINT "PRESS ANY KEY TO STOP" 
POKE 12570880,L + 3 

AS = INKEYS:IF A$ = "" THEN 230 ELSE 80 


SPINDLE SPEED ADJUSTMENT 


If a Disk Drive Tester that can provide a 
readout of the speed in rpm Is belng used, 
Insert a diskette [In the drive and adjust 
Speed Control! VR1 on the Motor Control! board 
for a speed of 300 rpme +5 rpm If a Disk 
Drive Tester Is not avallable, center and 
paste strobe pattern shown In Figure 1 on 
Orive Motor flywheel on the bottom of Drive. 


Insert a Diskette [In Drive and close drive 
door. Type in and run the program IIsted 
under "Continuous Operation of Disk Drive" to 


keep Drive running. View pattern under a fluo- 
rescent Ifght. View Inside pattern If a 50 
cycle Ifght Is belng used and outside pattern 
If 60 cycle IIghts are betng used. Adjust 
Speed Control VR1I until pattern appears to 
stand still. 


37ROSE 
PATTERN 


Figure 1 


RADIAL HEAD ALIGNMENT 


Connect the channel A Input of a dual trace 
scope to TPIi-1, channel B Input to TP1-3 and 
scope ground to TP1I-2. Connect external trig- 
ger Input to pin 4 of IC IC4 and set trigger 
to negative slope. Set scope to add mode with 
one channel Inverted, sweep tIlme to 20 ms and 
voltage range to 50 mv. Set both scope Inputs 
to AC coupling and probes to X1 attenuation. 
Insert Allgnment Diskette Into Disk Orive. 


Turn On Drive and step the Head to Track 40, 
Side 0. The cats-eye pattern shown In Figure 
2 should be displayed on scope. 


Figure 2 


The amplitude of the two lobes must be within 
70% of each other. If lobes are out of toler- 
ance, loosen. two screws holding the Head PosI- 
tion Motor (M1) (see the Disk Drive Mechanical 
top photo). Adjust the Motor until the two 
lobes are equal In amplitude and tIghten motor 
mount screws. Check adjustment by stepping 
the Head to Track 80 and back to Track 40, 
then to Track 0 and back to Track 40, checking 
the lobes each time the head Is on Track 40. 
Select side 1 and check the Radial allgnment 
of Head 1 using the above procedures. Check 
Track 00 Detector adjustment after performing 
the Radial Head All gnment. 


AZIMUTH CHECK 


Use the same setup and connections used under 
"Radial Head Allgnment". Set scope sweep to 
oD MS. Insert Alignment Diskette In Drive, 
turn Drive On, select side O and step the Head 
to Track 40. Confirm that the pattern appears 
as shown In Figure 3. The amplitude of bursts 
1 and 4 must be equal to or less than the amp- 
litudes of bursts 2 and 3. 


Figure 3 


” 


V-9cS9 


VOINV 
GOWWODS 


> 
wo 
5 


3u 


ALIGNMENT (Continued) 


TRACK OO DETECTOR ADJUSTMENT 


Connect a scope to TP1-1 and set sweep tIlme to 
10 us. Set voltage range to 50 mv with probe 
set to X1 attenuation. Insert Alignment Disk- 
ette Into Disk Drive. Turn Drive On and step 
Head to Track 00. A 62.5 kHz signal should be 
displayed on the scope. If the 62.5 kHz sIg- 


nal ts not present, step Head forward or back- 
ward untift the sIgnal Is present, Indicating 
the Head ts on Track 00. Connect Input of a 


voltmeter to TP3. Check for .1 volt when the 
Head Is on Track 1 and more than 3 volts when 
the head fis on Track 2. If readings are not 
correct, set Head to Track 1. Loosen Track 00 
Detector mounting screw and adjust detector un- 


thi the voitage Jumps from 3 volts or more to 
el volts. Tighten mounting screw and recheck 
adjustment. 


INDEX DETECTOR ADJUSTMENT 


Connect channel A Input of a dual trace scope 
to TPi-t, channel B Input to pin 4 of Ic 1C4 
(Index pulse). Set scope display to channel 
A, voltage range to 20 mv, probe to X1 attenua- 
tlon and sweep to 50 us. Set channel B Input 
to noninverting mode and trigger scope on chan- 


nel B with trigger set to negative slope (to 
trigger on the leading edge of the Index 
pulse). 


Insert Allgnment Diskette [In Drive and close 
Drive door. Turn Drive On, select side 0 and 
set Head to Track 40. The waveform shown In 
Figure 4 should be displayed on the scope. Con- 
firm that the first peak of the timing burst 
occurs 400 us +/- 200 us after the start (lead- 
Ing edge of the Index pulse) of the sweep (see 
Figure 4). If Index Detector [s out of adJust- 
ment, loosen the screw holding Index Detector 
for 400 us +/- 200 us, see Disk Drive MechanI- 
cal Bottom View photo. 


Figure 4 
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TROUBLESHOOTING 


If a Computer Is used to operate the DIsk 
Drive In place of a DIsk Drive Tester, the 
following Basic programs can be used to oper- 
ate the Drive In different modes. 


CONTINUOUS OPERATION OF DISK DRIVE 


Use the followl!ng program to keep Drive 0O 
running In read mode. Change number 119 In 
line 20 to 111 to make Drive 1 run continu- 
ously. NOTE: A diskette must be Inserted In 
the Drive for the program to operate properly. 


10 POKE 12571392,255 
20 POKE 12570880,119:GOTO 20 


WRITE PROTECT/TRACK 00 CHECK 


The following program can be used to check the 
operation of Write Protect and Track 00 Detec- 
tors In Drive 0. A diskette must be In the 
Drive for the program to operate properly. The 
program displays on the Monttor screen the 
Write Protect status of the diskette In the 
Drive and Indicates wheather the Head Is on or 
off Track 00. The Track 00 [Indication should 
change when the Head f[s manually pushed off 
and on Track 00. Change number 119 In IIne 30 
to 111 to check Drive 1. 


10 CLS 
20 POKE 12571392,255 
30 POKE 12570880,119 


PROGRAMS 


40 X = PEEK(12574721) 

50 IF X AND 8 THEN PRINT "WRITE PROTECT OFF" 
ELSE PRINT "WRITE PROTECT ON 

60 IF X AND 16 THEN PRINT “OFF TRACK OO" ELSE 
PRINT "ON TRACK 00" 

70 LOCATE 1,1:GOTO 30 


HEAD POSITION MOTOR 


The followIng program continuously alternates 
the Disk Drive Head between Tracks 00 and 40 
on Drive 0. To operate Drive 1, change number 
116 In line 70 to 108, 117 In IIne 80 to 109, 
118 In fine 120 to 110 and 119 In line 130 to 
111. It fs not necessary to Insert a diskette 
In the Drive. 


10 CLS:POKE 12571392,255 
20 CTR = 96:GOSUB 110 

30 CTR = 40:GOSUB 60 

40 GOSUB 110 

50 GOTO 30 

60 FOR X = 1 TO CTR 

70 POKE 12570880,116 

80 POKE 12570880,117 

90 FOR T = 1 TO 10:NEXT T 
100 NEXT X:RETURN 

110 FOR X = 1 TO CTR 

120 POKE 12570880, 118 

130 POKE 12570880,119 

140 FOR T = 1 TO 10:NEXT T 
150 NEXT X:RETURN 
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SCHEMATIC NOTES 


DISK DRIVE (7) Probe Indicates L If diskette [s write 
Fa ope een protected. 
Voltages, waveforms, and logic readings taken (8) Probe Indicates H when the head Is on 
while usIng a Disk Drive Tester set-up to do a track 00 and L when off track 00. 
continuous Random Seek-Read/Write operation (9) Probe fndicates L when the head {s on 
(head stepping rate set to 10 msec). Readings track 00 and H when off track 00. 
shown were taken when the disk drive head Is (11) Probe Indicates H when head 0 Is select- 
not moving (drive [s In read or write mode) ed, L when head 1 Is selected. 
unless noted. (13) Probe Indicates H when drive motor Is 
NOTE: Insert a formatted diskette (not write off. 
protected) In the Drive. (17) Probe Indicates * when drive motor ts 
off. 
(1) Probe Indicates P when head Is moving. (19) Probe Indicates L when In write mode, H 
(5) Probe Indicates L when head Is moving when In read mode. 
In and H when head ts moving out from (20) Probe [Indicates L when on tracks O thru 
the center of the diskette. 59, Hon tracks 60 thru 79. 
(6) Probe Indicates H If diskette Is write (21) Probe indicates H with no diskette In 
protected. Orive. 
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TROUBLESHOOTING 


TEST SETUP 


Use a Disk Drive Tester capable of stepping 
Drive Head to a specific track and writing to 
and reading from a diskette. If a Computer Is 
used, connect a known good Drive to the Compu- 
ter as Drive 0. Connect the defective Drive 
as Drive 1. Use Drive 0 to load any programs 
needed to check the defective Drive. If a 
tester Is not avaliable the basic programs 
listed under "Disk Drive Programs" can be used 
to help troubleshoot the Drive. 


WARNING: It Is posslble for a defective DIsk 
Drive to write on or erase Information on a 
diskette even If I+ Is wrlte protected. Check 
the Disk Drive by first using a dltskette that 
has programs or data that have been backed up 
on another diskette. 


Check all Jumpers on the Disk Drive for cor- 
rect posttions and all connectors for good con- 
nections before starting the troubleshooting 
procedures. 


HEAD CLEANING INSTRUCTIONS 

Use a cotton swab or lint-free cloth dampened 
with 91% Isopropyl alcoho! and dry with a 
lint-free cloth or use a non~abrasive cleaning 
diskette. 

OSCILLATOR 


Verify that the Controller IC (1C1) oscillator 
is working by checking for a 4.0MHz waveform 


at ptn 12 of ICt. If waveform [ts missing, 
check Capacitors (C9 and C10), Crystal Xtal 
and ICt. 


WILL NOT READ 


with data on [{t, In the 
Drive and close Drive door. Set Drive Tester 
to operate Drive continuously [n the read 
mode. While the Drive Is running, check for 
Index pulses at pIn 4 of IC4. If pulses are 
missing, refer to the "Index Detector" section 
of thIs troubleshooting guide. If pulses are 
present, check the waveforms at test polnts 
TPi-1 and TP1-3. If waveforms are mlssIng, 
check Drive Head (M4) windIngs for contfnulty, 
check voltages and components assoclated with 
pins 1 thru: 26 and 34 thru 44 of Read/Write 
Amp (1C2) and check 1{C2. If waveforms are 
present, check the Read pulses at pIn 33 of IC 
1C2 with a scope while opening and closing the 
Drive door. There should be a _ noticeable 
change [fn the waveform. If there Is no 
change, check voltages and components assoclat- 
ed with 1C2. If the Read pulses check good, 
check for pulses at pIns 5 and 6 of IC4 If 
pulses are missing at pin 5, check Controller 
(1C1). If pulses are present at pin 5 and 
misstng at pin 6 check IC4. 


Insert a diskette, 


WILL NOT WRITE 


Insert a blank dIskette (not write protected) 
In the Drive and set Drive Tester to do a con- 
tInuous write operation. While Orfve ts run- 
ning, check for Index pulses at pIn 4 of IC4. 
If pulses are missing, refer to the "Index 
Detector" section of this troubleshooting 


guide. If pulses are present, check for a 
logic high at pIn 2 of IC4. If reading ts not 


correct, refer to the "Write Protect Does Not 
Functlon" section of this troubleshooting 
guide. If reading ts correct, check for 


pulses at pins 7 and 8 of Controller (ICI). 
If pulses are missing, check ICl. If pulses 
are present, check voltages and components 
assoclated with Read/Write Amp (IC2) and check 
Head windtIngs (M4) for contInulty. 


WRITE PROTECT DOES NOT FUNCTION 


Check for a logle tow at pIn 15 of Controller 
(1C1) with a not write protected diskette tn- 
serted In the Drive and a logic high with a 
write protected diskette In the Drive. \f 
readings are not correct, check pIn 6 of Con- 
nector (PJ7) for good connections and check 
the operation of the write protect detector. 
'f readings are correct, check for a logic low 
at pin 50 of IC1l with a not write protected 
diskette In the Drive and logic high with a 
write protected diskette In the Drive. lf 
readings are not correct, check ICI. If 
readings are correct, check |C4. 


HEAD POSITION MOTOR 


Head Posttlon Motor (M2) does not work. Set 
the Drive Tester to continuously move the Head 
between any two Tracks. While Head Is moving, 
check for pulses at plIns 1 and 3 of Controller 
Ici. If pulses are misstng at pIn 1, check 
Resistor (R6). If pulses are missing at pln 
3, check Resfstor (R5). If pulses are pres- 
ent, check for pulses at pins 39, 41 and 42 
and a logic high at pin 43 of IC1l. If read- 
Ings are not correct, check IC1. If readings 
are correct, check Motor Driver (1C3), check 
pIns 1 thru 4 of connector PJ6 for good connec- 
tlons and check Motor (M2) windings for con- 
tinulty. 


DRIVE MOTOR 


The Drive motor will not turn On or will not 
turn Off. Use the Drive Tester to select the 
Drive and turn the Drive motor On. Check for 
a logic low at pins 4 and 59 of Controller 
(1C1). If reading Is not correct at pin 4, 
check that the Jumper Is Installed on the 
correct Drive Select pins (PJ3-0 thru PJ3-3) 
and the connections are good and check ResIs- 
tor R7. If reading Is not correct at pin 59, 
check Resistor (R8). If readings are correct. 
Use the Drive Tester to turn the Drive On and 
Off and check for .1V¥ at pin 40 of IC1 with 
the motor On and .6V with the motor On. If 
readings are not correct, check ICl. If read- 
Ings are correct, check for OV at the collec- 
tor of Motor Switch TransIstor (05) with the 
Drive On and 3.8V with the Drive Off. If read- 
ings are correct, Check pins 3 and 7 of connec~ 
tor PJ7 for good connections and check the 
Motor Control Board. If readings are not cor- 
rect, check voltages and components connected 
with Motor Switch TransIstors (04 and 05). 


TRACK 00 DETECTOR 


The Drive Head bangs agalnst the Track 00 
stop. Check for a logic low at TP3 with the 
Head pushed back to Track 00 and a logic high 


TROUBLESHOOTING (Continued) 


with the Head off Track 00. If readings are 
not correct, check ResIstors (R23 and R25), 
check pins 1, 2 and 3 of Connector (PJ4) for 
good connections and check the operation of 
the Track 00 Detector (M1). If readings are 
correct, operate the Drive In continuous read 
mode and check for a logic high with the Head 


on Track 00 and logic low with the Head off 
Track 00. If readings are not correct, check 
Controller (1C1). lf the readings are cor- 


rect, check 1C4. 
INDEX DETECTOR 


Insert a diskette In the Drive and close the 
Drive door. Set Drive Tester to operate the 


Drive continuously In Read mode. While the 
Drive fs running, check for pulses at pin 17 
of Controller (ICi). If pulses are missing, 
check Capacitor (C11), Resistors (R17, R18 and 
R20), check pin 2 of Connector (PJ7) for good 
connections and check the Index Detector on 
the Motor Control Board. If pulses are pres- 
ent, check for pulses at pIns 3 and 4 of IC4. 
If pulses are missing at pin 3, check Control- 
ler (ICI). If pulses are present at pIn 3 and 
missing at pIn 4, check IC4,. 
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GridTrace LOCATION GUIDE 


ct B-9 | R40 Fe2 

c2 B-9 | R41 F=3 

3 o> | R42 EHS 

C4 C9 | R43 Fad 

C5 A-7 | RMI F-8 

C6 A-6 | TPI-1 F=1 

C7 A-8 | TPI-2 F-4 

ca e-5 | TPI-3 F-1 

co H-3 | TP3 B-6 
C10 H=3 

cil H-2 *Located on Bottom 
Ci2 K-7 of board 

C13 K-7 ‘ 

C15 6-3 

C19 D-1 

C20 D-1 

C21 E-1 

C22 E-2 

C23 F-2 

C24 E-2 

C25 E-3 

C26 E-3 

02 C-4 

D3 C=5 

1C1 H-5 A 

1c2 C2 

1C3 K-6 

ICA E-5 

ul C-8 B 

L2 A-7 

L3 C-8 

L4 E-1 

L5 F-2 C 

L6 F=1 ; 

PJt D-8 

PJ2 H+8 

PIS I=? D 

PJ4*  B=5 

PJ5* Cn 

PJ6 J-2 

PJ7 J-1 E 

Q4 H=1 

05 I-1 

RI A-8 F 

R2 F-4 

R3 F-7 

RA 6-7 

R5 G-7 G f 
R6 G-7 
R7 « F-7 eiialinsiee sa:odertaieeee ex aie 
RB H-7 Ye 
RI H+1 + 995) 
R12 H+1 “4 
R13 1-2 ; 
R14 1-2 

RIS I=3 | 

R16 1-3 

R17 1-3 

R18 1-2 

R20 H-2 J 

R21 I-1 

R22 B-7 

R23 B-7 K 

R25 B-6 

R26 F=4 

R27 B=4 

R28 B-4 

R30 Be+2 ita 3 
R31 A-5 

R32 A=5 

R35 B-1 

R36 C-1 

R38 D=1 

R39 E-2 
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